Local delivery of liposomal prednisolone leads to an anti-inflammatory profile in renal ischaemia-reperfusion injury in the rat.
Treatment of inflammatory kidney diseases with systemic high-dose glucocorticoids (GCs) has severe side effects. Liposomal encapsulation could facilitate local delivery of GCs to the inflamed kidney, as liposomes encapsulate their payload until extravasation at sites of inflammation, potentially resulting in local bioactivity. Our aim was to evaluate the ability of liposomes to accumulate locally after renal ischaemia-reperfusion injury in the rat and to study its effect on macrophages. In vitro, human macrophages were incubated with fluorescent liposomes, liposomal prednisolone, prednisolone, empty liposomes or saline. Uptake was studied microscopically and treatment effect was assessed by interkeukin 6 (IL-6) enzyme-linked immunosorbent assay. The mechanism of action was evaluated by analysing GC receptor activation by microscopy and quantitative polymerase chain reaction (qPCR). In vivo, rats were subjected to ischaemia-reperfusion injury and were injected intravenously with fluorescent liposomes, liposomal prednisolone, prednisolone, empty liposomes or saline. Uptake was measured by the FLARE camera and the treatment effect by immunohistochemistry for myeloid cells and qPCR for inflammatory markers. In vitro, macrophages internalized liposomes after 8 hours. Prednisolone or liposomal prednisolone treatment reduced IL-6 production and both compounds induced translocation of the GC receptor to the nucleus and upregulation of PER1 messenger RNA (mRNA), indicating a similar mechanism of action. In vivo, fluorescent liposomes accumulated in the inflamed kidney. Liposomal prednisolone treatment increased the presence of ED2-positive anti-inflammatory macrophages and both prednisolone and liposomal prednisolone reduced monocyte chemoattractant protein-1 (MCP-1) mRNA production, indicating a reduced pro-inflammatory profile in the kidney. Liposomal encapsulation is a promising strategy for local delivery of glucocorticoids to the inflamed kidney.